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Sir: 

1, Nobuhiko Mon, a citizen of Japan, hereby declare and state: 

1 . I have a Doctorate degree in Engineering which was conferred upon me by 
Osaka Univcisil> in 2000. 

2, I have been employed by NGK Insulators, Ltd. since 1999. I have six years of ' 
work and research experience in the field of inorganic chemistry. 

3 T am a member nf The. Society of Chemical Engineer*, Japan 
4. I am familiar with the prosecution history of the above-referenced U.S. Patent 
application, and have reviewed the Chaudhari prior art references cited in the Office Action 
mailed January 27, 2005. The mesoporous silica disclosed in Chaudhari is synthesized by 
forming an Si-containing gel and then adding a Zr source to the gel. Conversely, the 
mesnpornus silica nf The present invention is synthesized by mixing the Si source and the Zr 
source to form The gel. 
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5. The following experiments were* nondiiaeH by me or under my direct 
supci vision to show dial mesoporous silica formed by mixing the Si source and Zr source to 
form a gel has a patcntably distinct structure (that is exemplified at least by an improved 
alkaline resistance) compared to mesoporous silica having an identical composition but 
which is instead formed by adding the Zr source after the Si-containing gel is initially formed. 

The following reagents were used in both Experiment A (Inventive Example) and 
Experiment D (Comparative Example): 

C lfi TAB (cetyltrimethyl ammonium bromide); 
TROS (terrafithylorrhnsilicatfi); and 

ZrPr (Zirconium propoxidc). 

The above reagents were used in the following molar ratios in both Experiment A and 

Experiment B; 

C l<; TAB 0.6; 
TEOS 1.0; 
ZrPr 0.03; 
NaOH 0.5; and 

H 2 0 61. 

EXPERIMENT A (Inventive Example): 

The mesoporous silica samples of Experiment A (the Experiment A samples) were 
produced as follows: 

A mixed solution containing both TEOS (i.e., the Si source) and ZrPr (i.e., the Zr 
source) was prepared, and then the solution was mixed for 2 hours ar. 303° K with another 
solution containing Ci 6 TAD (i.e., a surfactant) to form a gel. The gel was then processed to 
torm a mesoporous silica by placing in a pressure vessel kept at a predetermined temperature. 

Hve samples were produced, and the structure of the .Experiment A samples were 
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evaluated by x-ray diffraction (using the 211 and 220 phases as standard axes) 

before the Experiment A samples were subjected to alkaline resistance testing in the manner 
described below. 

The alkaline resistance of the mesoporous silica samples produced according to 
Experiment A was tested and evaluated in the following manner: 

A plurality of alkaline tesT solutions, each having a predetermined pH value in a range 
ul" 10 Lo U,5, wcic picpaied by dissolving NaHCth and NaOti m appiupiialc ainuuuLs. Eudi 
of the Experiment A samples was immersed in a respective one of the alkaline test solutions 
for 3 hours at a temperature of 30JBC. The samples were dried at 363" K for 12 h, and then 
the structure of each sample was again evaluated using the above described x-ray diffraction 
technique to determine the alkaline resistance of the Experiment A samples. 

EXPERIMENT B (Comparative Example): 

The mesoporous silica samples of Experiment B (the Experiment B samples) were 
produced as follows: 

A solution containing TEOS (i.e., Lhc Si sowuc) and (i.e., a suifacLaul) was mixed far 
2 h at 303° K (temperature) to form an initial gel The initial scl was then mixed with Zrrr 
(i.e., the Zr source) for 2 h (time) 303° K to form a final gel. The final gel was then 
processed to form a number of mesoporous silica samples in the same manner as descrihed 
above in connection with Experiment A. 

The alkaline resistance of the Experiment B samples was tested and evaluated in die 
same manner described above in connection with Experiment A samples. 
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RESULTS 

Peak intensities of \ 21 1 1 and f 220 ]of the Experiment A samples showed no significant 
changes after the alkali treatment in the alkaii solutions having a pH of 10 to 1 1.5, Un the 
other hand, peak intensities of [ ?.l 1 ] and [ ?.?.n ] of the RvperimenT B samples significantly 
decreased, that is, substantially disappeared alter the alkali treatment in the alkaline solution 
of pll 10, These results show that the Experiment A samples had higher alkali resistance 
compared to the Experiment B samples. 

6, The above results show that, when a Zr source is provided along with an Si 
source in a solution or dispersion that is then mixed with a surfactant to form a £el, the 
evaluated alkaline resistance of the resultant rnesoporous silica was high. To the contrary, 
when the Zr source is provided after an initial gel is formed from a solution based on an Si 
souice and a suifactauU the evalualed alkaline i esi stance of the lesulUuit mcsuyoiuus silica 
was low. In that manner, it is clear to mc that the sequence of the Zr source introduction, that 
is, the point in tune at which the Zr source is introduced during the formation process (i.e,, 
with the Si source before The gel is initially farmed versus after The gel is initially former! by 
mixing the Si source with a surfactant) affects the resultant structure of the niesopoious silica. 
This is evidenced, for example, by the clear differences in the evaluated alkaline resistance 
properties of the experimental samples. 
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7, I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made un information and belief are believed lu be Lrue; and further that 
these statements were made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willtul false statements may jeopardize the validity of the 
application or any patent issued thereon. 

Date Nobuhiko MORI 



5 



